This note presents the characterization of the stability set of the first kind for multiobjective nonlinear programming (MONLP) problems with fuzzy parameters either in the constraints or in the objective functions without any differentiability assumptions. These fuzzy parameters are characterized by triangular fuzzy numbers (TFNs). The existing results concerning the parametric space in convex programs are reformulated to study for multiobjective nonlinear programs under the concept of α-Pareto optimality.
Problem formulation
We consider the following convex MONLP problem with fuzzy parameters in the righthand side of constraints: min f 1 (x),..., f m (x) (2.1) subject to
x ∈ X( υ) = x ∈ R n : g j (x) ≤ υ j , j = 1,2,...,k , (2.2) where the functions f i (x), i = 1,2,...,m, and g j (x), j = 1,2,...,k are assumed to be convex on R n and υ j , j = 1,2,...,k, are any real fuzzy parameters which are characterized by real fuzzy numbers that form a convex continuous fuzzy subset of the real line whose membership functions are µ υj (υ j ), j = 1,2,...,k. There is an infinite set of fuzzy numbers, but here we will define a special class of fuzzy numbers called TFNs which can be defined by a triplet (υ 1 ,υ 2 ,υ 3 ), that is, the membership functions µ υj (υ j ), j = 1,2,...,k, are functions of υ t , t = 1,2,3. These membership functions µ υj (υ j ), j = 1,2,...,k, are defined by [5] µ υj υ j = 
For a certain degree of α, the MONLP problem (2.1)-(2.2) can be written in the following nonfuzzy form [9] :
The scalarization form for the problem (2.5)-(2.6) is
where w i ≥ 0, i = 1,2,...,m, for at least one i satisfying w i > 0 and Σ m i=1 w i = 1. Definition 2.2. For a certain degree of α, suppose that the problem (2.7)-(2.8) is solvable for (w,υ) = (w,υ) with an α-optimal point (x,υ), then the α-stability set of the first kind of problem (2.7)-(2.8) corresponding to (x,υ) denoted by S(x,υ) is defined by 
, then by the assumption and from the KTSP necessary optimality theorem [6] , it follows that (x,υ) and some
from which it follows that
Therefore, from the KTSP sufficient optimality theorem, it follows that g(
Theorem 2.4. For a certain degree of α, if the problem (2.7)-(2.8) is stable for all (w,υ t ) such that N(υ) = φ, then the set S(x,υ) is star shaped with point of common visibility
Proof. From the previous lemma, it follows that (w,υ t ) ∈ S(x,υ). Let other point ( w, υ t ) ∈ S(x,υ), then by the assumption and from the KTSP necessary optimality theorem, it follows that (x,υ) and some u ≥ 0, η ≥ 0 solve KTSP [6] and
and
For a certain degree of α = α, we deduce from the relation (2.14) that
That is, for all U ≥ 0, ζ ≥ 0, and γ ≥ 0, we have
(2.16) Therefore, it follows from the KTSP sufficient optimality theorem and from the relation (2.16) that (
Hence the set S(x,υ) is star shaped with point of common visibility (w,υ t ). If the set S(x,υ) is a one-point set or the whole space, then it is clearly closed. Choose a sequence of points (w (n) ,υ tn ) ∈ S(x,υ) which is convergent to (w,υ t ), that is, lim n→∞ (w (n) ,
that is, (w,υ t ) ∈ S(x,υ), and therefore the set S(x,υ) is closed.
Theorem 2.5. For a certain degree of α, if the problem (2.7)-(2.8) is stable for all (w,υ t ) such that N(υ) = φ, then the set S(x,υ) is either one-point set or unbounded.
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Proof. If the set S(x,υ) consists only of one point, then it is clear that this point is
contains another point (w ,υ t ), then it is clear from (2.16) and from the KTSP sufficient optimality theorem that
that is, implying that the set S(x,υ) is unbounded.
Fuzzy parameters in the objective functions
We consider the following convex MONLP problem with fuzzy parameters in the objective functions:
subject to subject to
where w i ≥ 0, i = 1,2,...,m, for at least one i satisfying w i > 0 and Σ m i=1 w i=1 = 1. For a certain degree of α, the above problem can be written in the following nonfuzzy form [9] : For a certain degree of α, suppose that the problem (3.5)-(3.6) is solvable for (w,λ) = (w,λ) with an α-optimal point (x,λ), then the α-stability set of the first kind of problem (3.5)-(3.6) corresponding to (x,λ) denoted by T(x,λ) is defined by
where R 4m = R m+3m , R m is the m-dimensional vector space of weights, and R 3m is the 3m-dimensional vector space of fuzzy parameters which are characterized by the TFNs.
Theorem 3.2. For a certain degree of α, the set T(x,λ) is convex and closed.
Proof. For a certain degree of α, if the set T(x,λ) is a one-point set or the whole space, it is clearly convex and closed. Suppose that (w 1 ,λ t1 ) and (w 2 ,λ t2 ) are any two points in T(x,λ), then for all (x,λ) ∈ M(λ), we have
where
We choose a sequence of points (w (n) ,λ tn ) ∈ T(x,λ) which is convergent to (w,λ t ), then
Taking the limit as n → ∞, we have
From the finiteness of the sum, we get
that is, (w,λ t ) ∈ T(x,λ), and hence the set T(x,λ) is closed.
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